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(54) LCD DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an LCD driving 
device whose picture deterioration occurring immediately after 
an LCD starts displaying is reduced. 
SOLUTION: A display voltage generation circuit for 
generating display voltages VI, V2, V3, V4, V5 necessary for 
driving the LCD is provided with switches SW-1, SW-2, SW- 
3, SW-4, SW-5 of which the one ends are connected with 
capacitors CI, C2, C3, C4, C5 for smoothing the display 
voltages VI, V2, V3, V4, V5 and the other ends are connected 
with a power source voltage VCC via resisters Rl 1, R12, R13, 
R14, R15, and the switches SW-1, SW-2, SW-3, SW-4, SW-5 
are turned on until a prescribed time has passed after the 
power supply is started, to charge the capacitors CI, C2, C3, 
C4, C5 by the power source voltage VCC. 
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LCD SrBtbi" 5 fc » ic&B t ft 6 
ttffiVl, V2 N V3. V4, V 5 ^^^i-^^^SBE 
£j*IIIKfc*5V^T* **«EEV1. V2. V3, V4. 
V5S:5p?|f^i"5fc»^>=a>f f >"9-Cl^ C2 X C3, 

11, R12 N R13, R14, Rl 5^Lttll 
&V cc \-mWl£fttz*4 7fSWl-l, SW1-2. 
SW 1 - 3 , SW1-4, SWl-5^tlt, ^IWtt 

Wl-l, SW1-2, SW1-3, SW1-4, SW 
1 - 5 £ON£itT=i Vy^Vf-C 1 , C2, C3, C 
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ftwjStXfi, IWE«*«aE*rfflV^-CLCD«rWtti- 
ftt5 <fc 5 KillWS**«iJ»ffl^^ y^lHlB&S:»J»i-53te 

Wo 

f^*M*6 Lt^?. «ria**«E*s«s«^aM-5 * -etc 
c DgE»^e„ 

-r s * t- K^-tz t mfe £ s i*m -c-fc s r. t &<&m t 

■TZtn&m 1 4 fctt 2 f£f2*c<£> L C DKttStt. 
[OOOl] 

[«BJClt5St»f] #369§ti\ LCD («ft^-r 
[0 0 0 2] 

[«»gf] LCDiEtb^gi o ott, -««j<e^o 

0SS2, /^;i/K5>f/<3 ( &TA CPU#^fe/&£fM 
»0«&4fl»t>jSS. WBE0I5 1 f±, ^7T!)2 0 0^t 
^$tt-5fl;JEViN^«J£V cc (c#JEbTaj^)1-5o * 
^®JE^[hI!S 2 » % #EElHllSl*»feffi***tS«EV 

[0 0 0 3] KtI"^ 3 Ji, «^miE^lHlfS 2 

*»&ffl;#SftSlS#©*3**EEVl, V2, V3, V 
4, XtJ«, VS^ffll^T^ LCD 3 0 OfcRtt e>*l)fc« 
t(D^*yJ|COMK COM 2 , COM m ^rigK)i- 
5ittC, (H»|I]BMfc5W4*tta»&#;fcb*t.5* 
/T^r-iS'DI^CtLCDS 0 0 (cgW kfrfcH&W-fe 
^y^lSEGu SEG 2> SEG„5rfgK)-r 

[0 0 0 4] LCD3 0 0t*lt HI 7 Cl^i" <fc 5 
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fC % ^^CfiO^^-^COMi, COM 2> COM™, 

aSWt^yHSEGu SEG 2l •-, SEGJ5 

\^EiW:£tlX%i<Q s "t Lt, n^y||COM K (x = 

1, 2, — , m) ir-fe^> V MSEG y (y=l, 

2 X - s n) i/05^-f-^^r(c, ^r(0— SOtS^'n* 

>!COMj:, «©tffiis-fe^^ v hi^SEGvic-?: 

ti?timm£iiftm&m*&-rzmmp u, y) #e 

10 nfc*Ht-TOn^tv-5«JEt-fe^^ y^SEG y « 

A%V^vh$V^K:«fco-C, ®»P (x, y) ^^CWtfe 

[0 0 0 5] «|«H]8S4{i, ^»©«-)NftSA»feA*S 
JiSav^ K^r-^CrtStlSCt, LCDiEK 

ftJCte, fttHS^W3vyKl:,toTLCD3 0 0 
20 5c fflS)5>t,©3vyKia-3tLCD3 0 

o— nm^omT&mmZinzk, #beihiisi, m^m 

E^iH]BS2, '^A-K7^3tf>Kif££f^lh£ 
-ttr5„ rcD± 5&iBI#Pf-<fc t), LCD3 0 0^©^ 

lA K7-f ^3 roid^/4S=fT^ SCO -C, ttffiM 

*fls8r{6iii-5 5. W, »J»EII&4 fctt^y 

[0 0 0 6] 

30 [*H«s)||ftLJ:5it5«fi] rrt*, Sbf^Srgg^L 
(4^"PIcOffit^toTli*nLTJb*i9 N ^5t5COLCDfgi!l 

«BEasa««fcaii-s4-cn:Bi-si*in*s3 o o~4 o 

0[mS]tft^ofc 0 LTx **«£E^0^dS»^S: 
Hi*&LfcOi:»ifS|BIl^fc^/WK9-<^<fc± 19 LCDco 
40 iEi4^H^-r?)<t 5f-^oTV^fcC0t?, LCDlcS^jJS 

[0 0 0 7] ii>5<ott, 3t^®J£;4SSJ£ffi(~iiL-C^ 

lcd (omws^m^-r z r t tc^ 5 ox*, l c 

ffi^AIW© 1 -CWB-e* •BaAO«HB-Cfc5 3 0 0-4 
0 0[mS]l^fcot^<A^t'fc5„ *fc, iCO^FW* 
50 ffi«i-5fc»fc**«EroK»tt*Srii!<i-ixtf, tB* 
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[0008] -?:rT% #3s^ii, rmmm,^±m^m-t 

r£#<, LCDtc^SrP^fcifLfcitgH^CSffi^cD 
[0 0 0 9] 

&-tzm^w.m$n&m&b, mmm^mizzw-mit-tz 

fcftcD^fi*^- b , tfrfB^mffiSrfflV^LCD^Bi 10 

[0 0 10] icolft&tcj: 9, fg^fffrftV^^Clfj: 
^&ff?WrSiai, mft*miiiiVtz\B:mzWMW,mc£ 20 

o x t is^wje £ 5 * (Dmmm+fr %m £ ti 

mtmfem^mi-&tiX'\^i-z>B$mt>mffi£ftz>o 
[ooii] JitBflf^t-^-c, 'pt£< t^BfriE 

im^m-rz-ax'iz-g-rzt mfe £ n s mm tmm-r s % 
mb# rnxm^mmfimfem-mirz x 5 1 1 1> 30 

[0 0 12] SfC, HflfE^SlE]if&^®)^§-*5l^^^, 

■tzizxizm-tzhMfeztiz&fmb LT*jtt«, fife 

[0013] 

y^m^m 1 t^-r 0 ft, tg^a 

LTH6(^bfcLCDigt()Seil^-^(c:fi^l 

Dfgftsi® 100-iit #jsuss 1 , m^m&^m 

8§2-l, ^;vK7^^3« $iJ^1[h]8S4-1*> 
bfifcO. -^t^^*ii(D^^S«Ji^^$^fcl^- 
y^oict'iotv^, ^mn^HES 2 - 1 (4# 

^M&V 1, V2. V 3 , V4, ,&.tJ\ V 5 Sr^i" 50 



5„ 

[0014] *^ttiE^[H]S& 2-1 co[n]Sg#|fi!c£r|3 2 

1^1-,, saim/i (#HiH]ssi(Dta^®ffi) Vcct^7 

> KGND b&ffllU^ mMWI.V cc <DWfrbMlzm.i7i 
Rl, R2, R3, R4, R 5 ff\H$lUZ : B£M.<S foX 1/ ^ 

[0015] getR i igfetR 2 tos^omji, g 

trCR 2 irJgftR 3 t cDg^?.CD«flE, JgfctR 3 bt&ffiR 

4 tomm&omiZs isstR 4 tisstR 5 b<Dmm.M<r> 
mi£. &#iR s bt&m.R 6 b(Dmm&<nmi£iz. -tave 

ix^^iiilii^lO PI, O P 2 , OP3, O P 4 , OP5 
T*^fig$tlfc®£E7^-n !7[HlS§VF 1 , VF 2, VF 
3, V F 4 , V F 5 £r?> Lt**iffV 1 , V2, V 

3, V4, V 5 i UTiB7j£*l,5o ft, S^SJIVI, 
V2, V3, V4, V5l«M'ivDl7tn!7VF 
1, V F 2 , V F 3 , V F 4 , V F 5 CD&TjiBJfC-^tL-?:' 
tl^^^fc^(tcO=>>-^V-^C 1, C2, C3, C 

4, CStCj^Wt^nTttSTj^ft-S,, 
[0016] IlH|^7fSWl-l, SW1-2, 

SW1-3, SW1-4, SW1 - 5 CD— j&itttl^tl 
ffinRll, R12, R13, R14, Rl 5$r^UT 
SMmffiVcc:[C^^^^TV^So SW1 
-1, SW1-2, SW1-3, SW1-4, SW1- 
SCOflfejffili-tn^nSffi^d-n^VF 1 coffl^ffiijt 
X^f-C 1 tcoK^,, 1K7^-D!7VF 2com^{B]i 
= yf>'tC2i:©fte, mi£7^-n !7VF 3 CO 0573 
it3yfyfC3i©t^ W£7* n !7VF 4 CD 
WTl'fliJi: =">-^>-^c 4 ircDS^, iE7*n|7VF 

[0017] ^-T-vT- 1 fi, ©J^Ih1S§4 - 1 ^^CO^f 
#S l-CTJ^v hF^^cofg^^§:(7?)i, JfSli¥*-f;y 
fSWl - 1 , SW1-2, SW1-3, SW1-4, 
RU, SW1 - 5*ON$t5i i^(C7J^Vh$:P3*& 

«iev 5 75m&mzm-fz>-£xicm-rz> bmTZ&hzm 
m) \m^-rz>t>v>btez> t, jgifM-rs^swi- 

5^rOFF^-li:, * V h ffi^BJf XEWIW (A^W 

lei*, $^iEv 4 ^^ittca-rs^T-icg-rs t« 

fSWl-4^0FF$*, xv^hmtmfetif 

m (Mcttftiaz. m^m&v 3ismfemzm-tz,-£X'izL 
m-tz> brnfezfiztirffi) icti^-f z>i>(Dbt£Z>b. m 

1»M s/^SWl-3£rOFF£-tt, *>7>b 

ft^^Bt^ (*^^«, **iev 2 *s«3fe«tica 

■t-5*-CI-»i-*t«SStL5i*III) fc©i 

I lil^-Y SWl-2l:OFF$t, * 
fc, tj>7>- hiil^^f^H^P^ (Afr^^tt, SSffivi 

tmfemz.m-tz&X'fcm-rzbmfeztizfeTffl) 

^-tZhnbteZb, H»^-<^fswi-i^oF 



5 

[00 18] ft, #J»igBS4-lW\ At)^titz^^> 
L C D 3 0 0 — (D^comte^^-tZ ftm~?tb1n 
tf, If-JEHfc&l, **%ttE£/ftl9Ift2 % /<*/uK 

[0019] «±<D«J&K: ± 9 , «*tE£*B8 2 - 
l3as»f^S:H!*&Ufcit«^tt. #*StEVl, V2, 
V3, V4, V5?r^yt{t:-r5/c^O#^>^Vi^C 
1, C2, C3, C4, C5tCtt«jS«ffiVc=c^^t# 
gfitRll, R12, R13, R14, Rl 5^Lt 
iMtlt^ny^tci, C2, C3, C4, C 

1, V2, V3, V4, V5<DiLib±&Q<Dmj&&'&%i 

^ttffiVl, V2, V3, V4, V5^j|Silicat5 
*"Cfc»i-S«PlR]35S»l 8 0DnS]fcffi*|*JxSo Ufc^ 

S3(Dtot) LCD3 0 0afi^ 

^^*5»Pfl^®3B|^ix % LCD 3 0 0\zm^m 

[0 0 2 0] ttt, *KI 1 **»ttTf*, «^*JE£ 

5 S -C# n *r«R«EE Voc-e*frt- 6 <t 0 K ft 

oTl^S<7)T\ #$/TtffVl, V2, V3, V4, V 

[0 0 2 1] ^StfCR 11, R 1 2, R 1 3, 

R 1 4, R 1 5©a«:«*r3i«Ktt3eUT*3*ttf, S!^ 
«EE4*EU»2*»f^S:HIttLT^6#«*«EEV 1 , 
V2, V3, V4, V5*SJft36ii:KjjH"a*-CKKi"a 

ft«9, *^T~ l«Srffii&{kt6rt^5c 
[0 0 2 2] W % #«*«BE3»»36«[t»r6*KitJS 

T\ SfeiR 11, R12, R 1 3 , R 1 4 , R15 tf>l^ 

[0 0 2 3] &1t. &J££tR 11, R 1 2 , R 1 3 , R 
14, R 1 5^fittIS:i81i:R3&Ltl3ltli, 
SJEV1, V2, V3, V4, V5^lCit5* 
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CD 3 0 O0iS:W5av>r t fcfcot, AH!c0B-eB:-t 

» 2 - 1 ASIbf^SrBRtt LfcO t J£t3f LCD300 
<OK»SrBH*&bTt, L CD 3 0 0 fcl**«:BM&Ufc:B: 

[0 0 2 4] ±B#*H0Rtt-eH:, *^«EE^fifc 

2-23&s««(0«|&"r5/Lftv^«:W5# 
10 tSriiCiot, */Ttfftfi!clilB2-l, 2-2CD 

SOPl, OP 2, OP 3, OP 4, RXf. OP5(Dtti 
*©ON/OFFS:a9#x.5wi:^5 ( t5|ctt 
*5#, SClH«*M^O P 1 , OP 2, OP 3, OP 4, R 
Xf s OP5OtiJ*OON/OFFS:?0!!)fx.5ri^ct 
oT, *««ffiftritiaK2-lte«««:«»L*:**^) 
tttt-C. **«E*J*IBI» 2 - l <DWift<Dmte/W±Z 

[0025] *wn$>*2 mMtem-efoZLcnmmm 

20 g<D>^n -/^mSr|g|4(^i- 0 ft, f£*ft«i LTH2 
fcl* Lfc L C DfgKj^H t ISI—»»tettiai— L 
TRWSr«»t5. *l2HffiflOLCD,«f 1 
00-211 #J£Ih]S§ 1 , «*«BE£j«E«& 2 - 2 , ^ 
*^K9-f^<3, St/, W«liaiS4- 2**6*5, ^ft 

ftoT^5 0 ^ttJE^|lIBS2~2«#ffilHlKl^e> 

V2, V3, V4, XU\ V5*4*t5o 
[0 0 2 6] «*WE£ricEl«& 2-2 <Oln]&«/&£:[a 5 

30 ft, ±Bjisisiifc»iiifc33ita**«a£**ia 

»2- 1 tw— as^tettin— w**rftb-c»w*r*i»i-. 

5o **«JEV1. V2, V3, V4, V5tt*ive*L 
^2l¥^>r s/fSW2- 1, SW2-2, SW2-3, 
SW2-4, SW2-5^LT[UAJ^5o 
[0027] ^-T^T-2ft, M»iH]K4-2^b(Dff 

f SWl - 1 , SW1-2, SW1-3, SW1-4, 
RXf* SWl-5SrON$ii:ai:t hfcU b&fflte 

40 ««EEV5 3»axEl[e^«*"eKSfi-«i:aift5ix5 

-5&OFF^«tH[:, !2^5/fSW2- 

SWl-4?rOFF^^5^^:t)^x ^28M>f;y^S 
W2 -4 SrON^it, *fc, * » ^ Ht^BrJeWIB (A 

50 ^yfSWi-3S:OFF^5iiti:, i2^^f 
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y^SW2-3£:ON£i±\ # *7 ^ Mftt*9rJ6«# 

ir, %\m*4 SWl-llrOFFS*5i:i:t 
fc % »2»^yfSW2-lS:ON^ Sfolc, £ 

Lfc S S 2 -CMfflBlK 4-2 fcii*n-T S e 
[0 0 2 8] ft, WWllll»4-2tt, A^$tlfc=r^^ 
KCOM^LCD 3 0 0 ^(DS^^BB*&Sr»^"t" 5f*)S 

ff*r»!*M-»J:5fc||pj«ii-6i:4:fc^ *>T^T-2fc 
fl»S 1 X% V > hJMfrfcWSfS <t 5 ttoti^o 
Sfc, »J»EI»4-2tt, ^^vT-2^^(ffS2 
■C±IEiiftiSrSlt5 t > '^A' K9>f 3 <D»«s«:H!*& 
£■^5. -r/jrfc*?, LCD 3 0 0<D«»*rBM&£*5 £ 

[0 0 2 9] «9 . ****E£/£liItt 2 - 

2i5»fPS:Rl*6bfcit«lctt, **/T«EVl, V2, 
V3, V4, V 5 Sr^mfb^^^^^^^ >-r >i^C 
1, C2, C3, C4, C 5lCtt«jSttJEVcc^^fc# 
ftftRl 1, R12, R13, R14, R15^lt 
«8tt*sagixT# = ^7*^-9-0 1 > C2, C3, C4, C 

1, V2, V3, V4, V5<7>St*>±L^t)«OSEifK^t£* 
"CttH 3 |JH*j»-e*-f £ 5 4t©^fcofcoi:*fbt* 
Sljte^ffi^^ia3tc||^T^-rj:5^t>^t*«9, 
/TlEV 1 , V2, V3, V4, V 5 ffiMfem^Tg-t- £ 
*"Clc»i-*«HB3ftSjB«*n, $ WMEVoc-C 
fra^tCl, C2, C3, C4, C5mtt 
V^SIBJtt, #t^tffVl, V2, V3. V4. V5£r 
/^ 0 ^/^K^^/•<3^c^L^v^ e fc 5Wotte9, &m 
^mjE V 1, V2, V3, V4, V5 riS&3t1i£lCiS L/c 
Ct-*fc>%, B30ti) T*^yuK7^^3{cJ: 
-5LCD3 0 0©B»39S"5riBi:ft5o tt^ot, LC 
D 3 0 0 lc***SRI*&S*t6*t?|c»i-5i*nnoit*:Sr 
»»Jbft*sfe, LCD 3 0 0K**SrW*&bfcll:«K4 

[0 0 3 0] *JB 2 SMWtt-Wi, **mflE£ 

*HI82-2^»fP*:ll!»UTa»b#fl;i-6**«ffi3» 

oT^£<£>T\ LCD3 0 0»ca**SHM*S*b5*-eK 

[0 0 3 1] ft, a*S:fltJhi-5*frfctt, £T<£>^2 
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M*6i$K:#2 3¥;*>r y^SrjEtJcBi-5» l »^>f y«so 

«t 5»cLTfcJ:i\ ^-f-eT-20 

£;ft#v^T\ «*«ffife*lffl»2-2 3fts»fp*rlll*&i- 
■«3Waix5ri:H:ft<*6. /^K?>f/<3 

[0 0 3 2] #ffi:StR 11, R 1 2, R 1 3, R 

1 4, R 1 5(D»ft*tSrjS«JKK*L-C*5«ttf, ttKtt 
A««C#8$tIVl, V2, V3, V4, V5#ft 

20 ^ir-e»J»-ftLHrj:<*0, ^>f^T-2 0«^SrSe> 
[0 0 3 3] iktz, _bf5B2*Sfe^^*5^T^, *t/& 

3¥*^ yfS:ON^?)OFFf:§]9fi6?^ S ^ 
*2#^yfS:OFF^{)ONi:9J9fi5?>f 

« 1 il^^ -z^^O F F S*-C35*feBf3£l*W34 $ Sii Lfc 

30 boVNfct LTt>, S^mjE^^flttC^LT 

^bLCD<DJE»^BB^$ttS±7«^*50-C, LCD 

[0 0 3 4] ±B#«»H©LCDBi8l-e 

5 [:ftotl^\ ffl«[Hl^^<DROM^-^(7)^^ffl 

L, LCD(tt^yhMr^ft^VN 0 

[0 0 3 5] 

LCD^td^B^ittfi, «$«E£ASHS3PKif^firn 
50 <D t RUSK: L C DO|g»SrBHi& Lfc tlttLCD 
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[0 0 3 6] Sfc, M««2(C|EiOLCDnHlSI(C 

fclc. ^SEE^a^t^ig LfcJ^l^tc LCD comics 
^tBiii©^ LCDlc*«j»«BI*&*tt6*-eK:K-t- 

[0 0 3 7] Sfc, »**3^|B«(OLCDKi6«WJ: 

<£ a. 

[BB0ffi¥&K9§] 

[B 1 1 *SS9!tf>* l MMMmx-foZ L C DUKjgig 
[02] *8H<z>jB i mMKmr*hz> l c DiE»j£§tt 

So 

[ b 4 ] *pkos2 mmxmx*3b% l c Dusagie 
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[us] ^m<Dm2 mmjtmx&z l c dbihhi 

C*ltS**«EE±*EII»0«rit*:*i"B"C«>6. 
[B6] %*(Z)LCD|g|(i^foyp ^^B-e&5o 
[87) L CD^^Ttit'fcSp 
[??-^f&PJ] 

1 #EE (DISS 

2-1, 2-2 **«SE*fi8IUg5 
3 ^*^K9>f^ 
10 4-1.4-2 MtpglB 
10 0 LCDlfjgf 

2 0 0 /^yr!) 

3 0 0 LCD 

R 1 , R 2 , R 3 . R 4 . R 5 , R6 t&tji 
R1K R 1 2 . R 1 3 , R 1 4 , R15 Jgfet 
OP1, OP2. OP3, OP4, OP5 
« 

VF1, VF2, VF 3 % VF4, V F 5 * 
u V 

20 SW1-U SW1-2, SW1-3, SW1-4, S 
Wl-5 Sl^^f^f 

SW2-1, SW2-2, SW2-3, SW2-4, S 

W2-5 j mim*4v*j- 



[01] 



rx <; 100-1 



-4-1 



200 



S1 



— D | 
3 



300 



Vcy 



L 

C2 |y j 5 ") C4 



.2-1 
V1 i 
V2 t 
V3 



V4 
V5 



1^4 



3 



LCD 



C3 



C5 



(7) 



2002-99261 




[04] 



HI ~ 100-2 

I 3 4-2 f 



200 



xi 



3 



300 



S1- 



Vcc 



V2 



i 

C1 =j= 

C2- 



V3 



V4 



V5 



3 



LCD 



-C4 



(8) 



«fBS 2002-99261 



l®5] 



[17] 



Rl 



R2< 



R3 



R4 



°? 1 W 



R12 





ri; 



0P3 swk 



R14 



R5 



0P4 SW-4 



i 2m 



T-2 



pC1 



T\ SW2-1 
C 



SW2-2 



C2 



-p V SW2-3 



pC3 



R6 



I ^VF5 



-r-\ SW2-4 
J*C4 



2z2 





T V 5 SW2-5 



[0 6] 



VI 



V2 



V3 



V4 



V5 



COMi 



SEGi SEGe 



COM2 



1. 



p(2.iy 

COMm, 



g!2 



SEGp 



^P(1,2) 



3: 



w P(1.n) 



% P<2.2> 



P(2.n) 



P(m.l) P<m,2) 
300 



P(m.n) 



200 



warns* 



Vcc 



V1 



-D 
3 



V2 



V3 



V4 



V5 



*" S=3|Spr 1 



300 



if- 



-C5 



LCD 



C4 



(9) 



2002-99261 



F 9 — 2H093 NA16 NA53 NC03 NC34 NC49 

NC59 NC62 ND01 ND32 

5C006 AF67 BB12 BF25 BF29 BF31 
BF37 BF43 BF45 BF46 EB05 
FA14 FA21 FA37 FA47 

5C080 AA10 BB05 DD03 DD25 DD26 
FF03 JJ02 JJ03 JJ05 



